Activation of MEK1/ERK1/2/iNOS/sGC/PKG pathway associated with peroxynitrite formation contributes to hypotension and vascular hyporeactivity in endotoxemic rats.
Increased production of inducible nitric oxide (NO) synthase (iNOS)-derived NO contributes to fall in blood pressure and vascular reactivity during endotoxemia. We investigated whether an increase in protein expression and activity of the enzymes involved in mitogen-activated protein kinase kinase 1 (MEK1)/extracellular signal-regulated kinase 1/2 (ERK1/2)/iNOS/soluble guanylyl cyclase (sGC)/protein kinase G (PKG) pathway associated with peroxynitrite production would contribute to endotoxin-induced decrease in mean blood pressure (MAP) and vascular reactivity in rats. A selective iNOS inhibitor, 1,3-PBIT (10 mg/kg, i.p.), or a selective inhibitor ERK1/2 phosphorylation by MEK1, U0126 (5mg/kg, i.p.), prevented endotoxin (10mg/kg, i.p.)-induced decrease in MAP and vascular reactivity to norepinephrine (0.001-100 μM) in endothelium-intact and -denuded arteries associated with increased levels of nitrite (an index for NO production), cyclic GMP (an index for sGC activity), phosphorylated vasodilator stimulated phosphoprotein (an index for PKG activity), and nitrotyrosine (an index for peroxynitrite production). Endotoxin-induced increase in the phosphorylated MEK1 protein levels were not changed by 1,3-PBIT or U0126. U0126 prevented the endotoxin-induced increase in phosphorylated ERK1/2 and iNOS expressions. A selective sGC inhibitor, ODQ (3μM), prevented the endotoxin-induced decrease in the E(max) values and increase in the EC(50) values of norepinephrine in endothelium-intact aortic rings isolated from endotoxemic rats in vitro. ODQ also reversed the effect of endotoxin on the increase in the EC(50) values of norepinephrine in endothelium-denuded rings. A selective PKG inhibitor, KT5823 (1 μM), only prevented the endotoxin-induced decrease in the E(max) values of norepinephrine in arteries with endothelium. These results suggest that activation of MEK1/ERK1/2 pathway leading to an increase in iNOS protein expression and NO production associated with an increase in sGC and PKG activity and peroxynitrite formation results in hypotension and vascular hyporeactivity in endotoxemic rats. However, further study is needed to confirm the involvement of PKG to the fall in vascular reactivity in the rat model of endotoxemia.